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PROBLEM TO BE SOLVED: To provide the 
radio communication system in which the 
frequency is effectively utilized and high 
communication quality is served. 
SOLUTION: In this radio communication 
system, all carriers fl-fn are allocated without 
any guard band between adjacent carriers on a 
frequency base. Furthermore, to two kinds of 
iwrw time slots 41, 42 set alternately on the time 
base, communication channels consisting of m- 
sets of carriers selected discretely among n-sets 
of carriers are frequency-division-multiplexed 
and a time slot of a symbol including a guard 
interval and a time block to execute discrete 
Fourier transform is set. A base station and a mobile station accurately demodulate a 
reverse frame and a forward frame without inter-symbol interference by means of the 
guard interval. 
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1 

- tf X i >; r 1*3 T'^ffl Dftg ^^iiM -v ;u o 

^^^i-^.li:=&#gifci:i-^> 2 3Z.!± 3 H|B«(0 

[0 0 0 1 ] 

[0 0 0 2] 

S (Total Access Comnunicat ion System)-^ AMP S (Ad 



(2) ^¥ 1 1 - 1 1 3 0 4 9 

2 

vancedMobi le Phone Service)^74*«b •) . r'-f" v 5' 
^^r^pffl L/c tot- l±P DC (Personal Digital Cellrl 
ar)^ GSM(Grobal System for Moblieconmunlcat Ion 
s), PHS (Personal Handy-phone System) ^7j**fe^o 

[0 0 0 3] zixhMMmm->:^v-^(i. -eti^tLo-^t- 

-tfXi'; T?r«^0^1lfe^;>'f^fiS;-r^-tJK;J: I) 

K(4. i5^oS«(Oil^lc#v>^/Hl:?ri!lioTv^^3!i^ 

#t-#Jt)^Tib^x;^ciooi^r^'jr^jit*i;iS*^ (^ 
Si) r-^^iTtc^i^ibtt^o tfc. ■:ztih<7)m^Mm 
20 \/Xf-Mt±M<r)tn\z-7)V^^)vmiSL^Wm\^Xii 

)\^mxm^^Lmm^fi. ^fi<.zi.'::>xmwLm:k'M<^^ 

[0 0 0 4] 

i:**-c-§-f, ^ixr~i.':>xmM(r>:^nmmi}^+»\zm 
30 nrv^^v^tv^^Pn^M^i^^oy-co ^iiisgii, mm 

(Dtzib\,z 1 o<0^-f T Li3^m^^i>^ti]^X-^t£^^<r) 
x\ iimmx±C^Wi&J^j:K^'^T-^<r>fmi~ii <^x 

Lxmrnm^^y-^^^-'y^^m-t^^tu. ^^yv^ 
^imm-r^fzif>{z{i. ^nmma. ^U{zmx.^PL 

L (Phase Locked Loop) Srffi v^/j^gll5ISfJ(;)S?^l^^ 
mm^tU^^J^lffUf^J^h^^ii^ofZo ■?r<r>fzit>. 

[0 0 0 5] ^nm^. ^^m<r>smi. mhtitzm^ 
^i^mmx'^. A^-o^^^mmsi^i^mx'^ ^mm. 
50 affi->XT-A=tji^-f tr-^^o 
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[0 0 0 6] 

iS&^f It 1^ i:: V ^ TS V M ^: SrSSi «r =t i- -2) n IS 

[0 0 0 7j ±izE<OlSl co^Mtcitttf, lo<75iiM^ 

eSSS i3 tt -2> KM ^T^<Of^W**miS <^ ^ ^ T {C:^ 
[0 0 0 8] 3f:^?q<7)^2<7)^MI±, » 1 O^M^liiv^ 

[0 0 0 9] m^<r>io ic. ±^(om.^mm.m»m0'm. 

^$^ffli--S±^<7)»2(7)«®{-J:ttlf, SiS&^-SiJ^S 

mx^ho tfc. mmmm.t/^mmcommi,zii\^^xm 

ias^^ffT-ii'&o wti.<bicj:oT. m^^<r>mmm 
^mti. §r^(o^^r>)7^mn^mm^^^-Tj^mziiimx' 

[0 0 10] :^^m<r>m3(Dmmi±. m2<Dmmi,zjs\.^ 
X. mukm^i. ^Mmi-f&-r^-t)Uf^iz&.m.ti>^mm 

#*^fi:gi- ^ -t ju ?F^jS-r ^ <b ®a ? n ^cM-^ 

mtii(r>f^ ^ 5. >^-i,z^oxm-^i:Mitmi>z^mL. ^tix 
izx^x^^mm^h&mmizm!ii^ti:hm^<r>mm9 
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[0 0 11] mmmm'y^f--^^iz)i\.^x. ^mm^mm 
Lfcm^ii. ^m^mm(r>-t:)v\fjff)its.izj:^xmikm 
i,zmmiri>ix<Dnmf)mm-t^<. ttz. ^^mr&wc^ 

mn-ti>fzibi,z(i. ^mm:f)'h<r>m^omm9 ^ 
i±. m'&<r>m^<r>m.mnxm<:>x^^i>-iL'W:t^h^o -tz 
x\ »3co^ffiT-(±. m^m^'^'^mmMi-^-t)u\mz 
&m.-r:h^mmmzm^mtii(r)^ -i i>'Xim^L. ± 

ox. ±.^<Dm^<r>3\m^^^yvi:. ^^<nmm<r>^ 
H 1*1 xm t>-tt^zt t^'x i ^ o 
[0 0 12] ^^m(^^4<7)mmii. m2Xitf^3 <r>m 

^iirfiizm^j:^Mm'^^^-)^-^'~^>t>m <oMxhfi 
^■i:)up=]<7)^mmmizML. "f-ibm*) MX hiifzmm^ 
20 mmit. &mm^'hmm^fix<^')y7\y>xm-^-iiz 

[0 0 13] te^a«->7.7^A;*siS^<0-t;U«^^$gffl 

-r^*i^, ^W}m<o^ni.zx-^xmminoHf^t^^^ 
li. ^mmmii. ^mmiz:s.^Hzm^^^mi&^'tmy''x 

7) o L/i/i^'oT. 2^iPt^dift->;^T-Al~J:ttlf. tag* 
[0 0 14] 

ffl$tt^v;u^-t;K7)«fig;=Sr. BI 1 ^#HBLrg^.^-r 
^o 0 1 ici5i/-'T. j^->;^T-A(±, ^<D-mtLx^ m 

m^h s 1 - b s 7**ffM-r-5.-t;Wmc 1 ~-mc 7 ^r-fS 
x.T»/^io Ctl.«b 7f@0-t;i'm c 1 -m c 7 14^ S.^^IZ 
:t-^<7 y ^•L'tV^i 9 l,zmmj:mmzWL^mit>htl. 

50 ^M*^M^itLm.-t^-b)\ymc (1-7) =£rffM-t--5>^llfc 
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(4) 

5 

^bs (1^7) tO^-e. ^ii«^-V:TOUOff>7)^^^ 

fgSJtb^ b s (I <t o r Siifti./:: 1 o(7)iifi^ ^^^Ji-im 
[0 0 15] ^kiz. JiizE<7)aiS^-v^-;Kzoi/^-r. m2 

XxA-Cii. *ltb^b s t^WsWms t<Dmmi^ii. il 

2ji<7>^-V';r f 1 - f 3 2:^^^i!bm^MXC:>fl^o - iO 
tLfbO^-V U r f 1 - f 3 2 (i. ftiEi"^ J: 9 v > 
'i^';KO^^ ^ AXn y h 4 3 {[14#HB) (c^^v^T. 
K-f > ^-/^'>'l-4 3 1 *l^v^/::B#r^IZrfl4 3 2 UFFT 

T. 112 (a) U^i-J: ^ ti. v;^; f-/. (i. B£*cOv 

[0 0 16] tfz. m2 (b) fi. :^'y:^v-l^-rsmmiz 
fflv^tbt^-i) iocojifs^-v:^;i^5-^Lrv^^o [il2 

(b) tz^^^r. mm^f-^ m2 (a) u^i-3 

2l@co^-v u r f 1 - f 3 2 (D^^-h. ^i6S5:tt±ust 
1® o ^ ^ 'J r tifei^e&^f 14 io 1 1 ^ ffl v ^ fa < 

mX'it±^:^-h i>m X tC, 8 iS^OfiM^ ^ ^->'^ 

^^#^ ^ ^ ^^^T' ^ ^xtfs 1112 (c) i^zmLfzmm 

1 . f 9. f 1 7B:^/f 2 5;0^'#J*9aT'btt. i^T. il 

ff^-v:^;u2--8 tiii. [12 (c) tc^L/^i ^ ^^r& 

[0 0 17] ^kiZ, 2^'>X7"AT^fleffl^tL^-7 9- K 
U >^ f 1 >^ r 1 [13 4:#fiBLT 

f&-thmmmh s lit. ^K-t;l/m c 1 [*|C0^1b1Sm s 40 

1 tmm-r^fzi!bi^z. ytu-w>^f 1 1 (1-7^7 

-K71--A5 1 (I15#BS) ^iim-r^o ::<7) 
^iitSmslli. ^*^b s 1 i:iiM-r-i>7t:*!)U. 
-X'J r 1 1 tiU/<-:^"7U-A 5 2 ([15#fls) 
$:^m-r^o iTt:. *v;^-rA(i. [1 4 CTp-f J: ^ ^Bf 

-XU >>;^fflo^^ a;?.d 7 h 4 2 tT&^NFPa* 

±T^i:t^I^^^tL^o*-ttf>2«®(7)3^>f A;^n-y h 
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7S-^pL;t: 1 o<50-7 ^ 7 - K7l^-A5 13l(i'J/N'- 
X-7U-A5 2(i. 1 o<7)7 :f 7- > 
-X 'j >^ffl(0^-f AXn y h 4 1 SLK4 2 ^rfflV/^T^ 
m^ft:ho ^h\.Z. Cttib 2tt?S(7)^ < AXn y h 4 1 

^{Z, v>i^';uc0^^ AXn y h 4 3 (^^J;i(^. [1 4 4» 

^k;)^'^ Axn-y h 4 3(i. if- V ^ > 9 A Z I 

[0 0 18] :$:'>XxA-ei$ffl$ti^ v'^t 7- K 

7 A 5 1 SO^"V/<-x 7 V-A 5 2 115^#BS 
\^xmM-fhom5{Zio\.^X^ 7^7-K7U-A5 1 

(i. 7 u-Aco^^fia^^^-r^'^j r 7:^-7 
- K7 Ix-A 5 1 (r)mm%X^h^m^m s or Kl/X 
Ifffi. ft^lEI-'^ ^''Y Axn -y h 4 3O[slffic0MiE$lJ»c0 
7t;i6nfflv^t,tL^^i<7)$ir^1f^. f*JEi-^iiM^t;o 
MiESfJW CO /:: i6 1; ffl V ^ f> ^ » 2 CO W|» ««S O^'^M -r 
-^5:I3:^i'^/s:a6<0 7 ^ K5 1 1 . 5 12. 5 1 
3.5 1 A^Xf^ 1 5 i^tso tfz. U/s-y;:7W-A 
5 2(i. 7]/-A<7)^afia^^^'f T'V T^r^l-. g 
/<-X7l^-A 5 2<0iiim7fe-e*^^*^b SCOT 
XlSffi. iifgT--<5^ 5 2 3 =^^S1-^/ii60 7^ ".'U'K 
5 2 1 . 5 2 2 5:0^^5 2 3 ^-^-tfo ^<7>7:f 7- K:B:D^' 
'j^s— ;^-7i/-A 5 IS.^^^5 2(i. [14;0^ib*>?g^;i-^r 

[0 0 19] m2iZ7r:'rmm^-y^-)^<o^m:^mm^n 

;^,:$:v>;7"AtcioV^T. b s (1-7) it. 7^ 

7 - KU >^fflcO^^ AXn y h 4 1 izisif^ 1 ooii 

A5 1^. a#;0^^ff^f£-r'i.-t;Wmc (1-7) I^O^Ri 
mmsizmmir:ho —If. ^O^S&ltms (i. U/^-X 
U >^fflco^ ^ AX.n y V 4 2 tli5tt'i>[^— coaM^-V 

^. ^MmtLmi'^'t)Umc (1-7) ^f^-r-?)^* 
^b s (1-7) izmm-t^o 
[0 0 2 0] mr. n 3 ti^-t^Afc^ b s 1 t^mmm 

s 1 i:(7)ii©^0!lt::»O-Ltt\ :*:vXt- A (C:fett'^am 

*Afe^b s 1 t^tdlSms 1 t<DMm<D'^mitS,i^ 
X\ V^y(r)^J^^^^:^^fj:\^^tiK^^^o t-fM^B 

iz. m^Mh s iRxf^mmms i(r>nm^^y^^y^m 
m6^mmLxum't;ho netiiov^r. ^ife^ 
b s iti. yi^-^mf&mme 1 1 ^-v'jrjg^^ 
tt6 1 2 mm^^me 1 3 ii^M^ee i 4 
iwi«g$ijffli^B 6 1 5 m^mmmmme 1 et. mm 

^S6 1 7 V hi[i3S^a6 1 8 7 U-A55* 

g?^a6 1 9 ^*«x.-s»o n 1 (i^-rjt&<o*tti^ 
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7 

b s 2 - b s 7 i,m^<^Mf&'tm^^o ttz. He tzii 

v^T. ^mmm s 1 It. jM^fi^e e 2 1 1 . mm^m 

6 2 2 7l^-A5^^^S6 2 3 ^'NVK^vWJffll 
^46 2 4 ^. 7^-A«fi£^a6 2 5 ^^'JTfi 

^^e 6 2 6 1. ^m^m 627 ^> ^'mmm 
m6 2 s ti:mx.^o m3iZ7f^-rm<D^m^ms 

2 -m s 8 ^>f^1»<7)«^5:ffix.^o 
[0 0 2 1 ] i-f. ^mm^ms 1-ms 8f^ttO-7^ 
7-K7U-A5 1 ir^ALxy ^t^y- KU >^ f 1 
^£tii''5)^itfe^b s 1 Otftf^Pt-oi/^Ti^.^-T'So [16 
iiSV^r. ^Sfe^b s 1 (Dy U-A«jS^a6 1 1 
^m^tL^-cl^ii^T'-;?^ d f 1 1 - d f 1 8;6^^X:^J$^ 
tL^o -<7)i: 9 II. iHMr-*-:?' d f 1 1 - d f 1 8^^^A 
ti$tt-2>o(±. iifi^^:^;n - 8-r^T;6^^ffiffl$^tLr 

x-^S^d f 1 1 ;6^^^ttl1Sm s 1 tfS^L. 
tbtirv^^ hfSS-r-^o ii-fi-r-^ d f 1 1 - d f 1 8 

:ho ■7U-AS^^fi6 1 lii. AtjL^^i^lMT'"^^ d 

f 1 i--d f 1 sizus^m^^'^m.n-t^o 36 

g6 1 8 7!>-^A:/:^tt^^^I6^m s 1 ffl<7)^ l co©J»« 
ffiaa^^»2o$iJfflHt^^. ^K^t)iJIE??^fM*oi^« 
T-'-^^df 1 ltl#Sp-r^o ^tttiJ:*9. 115 (i^i-^^ 
^ K 5 1 1 - 5 1 5 3£ 

- A«)S^e 6 1 1 IfeOiUfl-f'- ^ d f 1 2 - d f 

[0 0 2 2] cc-e. y hMSi^fie 1 8(i. 
o\^r. ^«fe^b s 1 tij^tt-^^t^^-f 
^mmme i 8(i. #mL7t:$^gB#r^7:>^ ±^eo:^'-k 

4 >9 4 3 1 i:X±X$>fil£. tcDmU'fix^m't 
mi<Dmmmmi:±f^iLryu-j.m^mW:6 1 1 utH 

fii:m-tm2(7>mmm^'k±f&L. vi^-AS^^ae 
1 1 {zihtii-^o 

[0 0 2 3] + -VU Tjg^^M 6 1 2 (i. H 2 ( c ) 
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f I 1 - d f I 8 U^tLTiiJt^^T/ciifS^^^-^U 1 - 

8 *«;S:-t^m&o^ -V u r f 1 f 3 2 ^^li^a 6 
1 3 {zihti't^o mm^me i sa. "f-ib^i^hfttz^ 

Kv>^-K;WB#F^ftlC:^r- >^-/<;U4 3 1 (13 4 # 

^ii£?iJfb$'tL7t:7 ^ 7- K7 5 1 r*^P1-^o c 
<7)^ptci5v^r, M;ii^> ^fi&ISms 1 tiiim^ti^-^: 
10 ^ 7 ^ 7 - K7 u-A 5 1 -e. m@f-^^-)i^ 1 ^-WiSii- 

^^-V'JTfl. f9. f 1 iRVf 2 5:^mm^iv 
ho ^P^fi6 1 3\t^h\Z, -etl^'tLC0 7:t 7- K7 
l^-A 5 1 X-^m^ftfz^\^) r f 1 - f 3 2 iie^s 

ife^^fiLTiiSM^ae 1 A{z\^ti'rho 

[0 0 2 4] :Z(nif~V-(>^-/^)VA2 1<D 

nm\t. sa^bs (1-7) ^Mm^'th'^)^^ 

mc (1-7) \Z^\^^X^m^^Mh si)^hW^m^^Z 

iSLT^^^tt^o ^^Wfimxit. mm<r:^mmiti^ 

i-^o tfz. dO:^^- >^-/nVI-4 3 1 cOB#r^Er^ 
#»^mstzj:^^fl4 (XliAai) y-')^^^(r> 

-^^)VAz\(omzm<. fit«^t (xtii^iJii) 

^^||^fi-^;t:i6cOB#r^[Ef^4 3 2 tCC0^FFT7^ > 
[0 0 2 5] isSM^fi 6 1 4 [^^SlJ«I^a 6 1 5 

Rxfn'^muw^W6 \ 6\zx,h9^^ y^nvrnz'^-o 

30 iilpit/cf^tl. 7:^ 7- >^^0^-r AXn-y h 4 1 

tiism-r^ (iii4#BB) , ^cT% i5i«!®jai^a6 1 5 

(i. :$:vXT-Arttii5:a^tv^^*^b s 1 - b s 8 O 
ii^W^ae 1 4;&^tb^ai^tt^v>:?<;^o^^ Axn 
h4 3^ti-Ptt;6^^[^a$(7)^n y ^(ira^-r^ i^tl^ 
^ ^ >^^*^$!Jffll1-^o -Ol^«®iW^S6 1 5(±. mk. 
IfGPS (Global Posit ioning System) /if^^iiM^tir 

sjsijffli^ae 1 6 ti. 7:t7- K'; >^o^^ Axny 

40 Xny h 4 2 75-tb<7)S:fi^^ ^ >^*^$tJfflI1-^o 

[0 0 2 6] ^oS?SS:#^fiM-^(i-t;^mcrt<7)-r^T 

[gl6iIi3V^T. ^»1^ms lOiilSfi^ae 2 1 
(i. ^ v^'SiJta^ae 2 8tCj:or||^f ^^^^-f 
^ >^*$IJtfilUe6oT. 7 ^ 7- K'J >^ f 1 i)^hKti^ 

$irtSl^a6 2 8(±. ^i6^*:)t?tt7t:7 7" KU ^^(T) 
^ ^ jU;;?.n -y h 4 1 OBfPflEPfltc. ±i£L7t:/<-x 

50 t^^^mm^-^m^i^mx^hin^z^m^ ^ < > 
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C (Omi&^^&m^-iztrtii^ V > ^ ^ A X n y 

[0 0 2 71 mmmme 2 2u. ±m(oxn{iLrmm 

^^^ALLfzi^>^^)i^(7)9 ^ J^:^u y h 4 3izl(iLX. M 
Mf--v:^;H ^«^i-^4li<7):^-vVTf 1. f9. f 
1 7RVf 2 5 tcov^r. >^-/<;U4 3 1 ^ 

m-fzfi^m\Km4 32«(CFFT'>^> K^^JSLT^ 

^ AXn y h 4 3 Sr-Mfi^t-tSIiL. ^ IZ^tL-Tttc^ 

T(bnrv^^it>^trfi, ^ti?:««i-^^-v'; r f 1 . 
f9. f I iRxfi 2 5i^zMLx<r>^^ m^y-')^^ 

[0 0 2 81 L:^^L. h > K:f7 =^||1f i"^ 7t:*!> 

izm^m^<oMm^^r^^)i^(D^^')ri-imizmmL 
iiitfj: h ximw^(Dmm^ ^ )^ ^nmzm 

K-Y >^-/^'>'^4 3 1 ?:l^v^/^^Bfr^IZ^14 3 2 

[0 0 2 9] ?XP^e6 2 2<7)fIP|S*(i-7U-A^«¥ 
2 3 tldti^^ti. ?ib{iraB#Ul)^Oa5^tt7t:±iE 

i/c®-^?iJSW^ii/^> K^-7©J^flI^®6 2 4tim:^j$ 
iL^o -h^LTt:^^ ^ >^WtfilS®6 2 8(i. mi^^S 
6 2 2 tci oTl)l^) tb^tlT^iffi+Ht^U^o'v^-C. -7^ 
7- KU >^ 4 1 ;^^'b§:M-t'2>^A' >; T f 1 . f9. f 

1 7®:f;*'f 2 5C0v>:K;K0i5^>f AXn-y h 4 3 

M.^fi 6 2 K miH^B 6 2 2 SL^^^ ^ ^ > ^'ftUftl^fi 
A7.ny h 4 3<7)[WI^?:fit||(iii3:-r 'i)o ^i^. K 

^vnm^m.^ 2 4co^j[Lsoi$i^tcov^riif^5E-r -^o 
[0 0 3 01 '7i--Ai9'^^a6 2 3ii. fip^ae 2 

2 7j^ibA^?L7t:mil*S*t^^'^*v^T. 7^7-KVW- 
A 5 1 =&S^LT3&tt?iJ^}ftt;t:m. •7*7-K>'l/- 

A5 1 ^55^«?t-riimT-'-^ d f 1 i^flX^^mtr^M 
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2<OSfJfflHf^5 1 3aa='5 1 4(i. iJ' Y ^ > ^*©]ffll^tt 
6 2 SSO'ili'g^^Be 2 1 

[0 0 3 U CCOJ: ^ ULT^ltbSb s ;6-^b^7)ii^i•r•'- 
5' d f 1 1 (i^fitSm s 1 tcjiM^tL^o -o^fi-T-- 

5^ d f I 1 uic.^Lr. ©ift^tm s 1 x\tm^m\y s 1 

-^OiUft-r-*-^ d r 1 1 ;0^^±l3c:^n. ■7l--A«^^fi 
6 2 5 tcA:^J^^x^o 7 U-AfS^^ae 2 5 li. 7^ 
'1-Y')y^ 4 \ OJ^^<hIiIi:ilM-^^^>;i- 1 ^rfflt^ 
7 U'-ASgc^ge 2 5 (i. m^Wih s 1 0*#^<h 

r 1 1 tcn^f L;^^ft. ±^£o-r'; t>7';l^. ateitm-r 

^^9ITIE^^-f■^l:^^coisfi■r^-^ d r i i tcftsp-r^o c 
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